a trace of protein but no red cells. CT brain was normal. CT scan of his sinuses showed mild mucosal thickening of the sphenoid, ethmoid and frontal sinuses, with bilateral nasal polyposis. Lumbar puncture revealed an opening pressure of 36 cm of CSF which contained 84 white cells/mm 3 (74 lymphocytes, 10 neutrophils), 188 red cells, protein 0.71 g/l (normal range 0.15-0.45 g/l) and glucose 3.1 mmol/l (paired plasma glucose 5.0 mmol/l). No organisms were detected on Gram stain, culture or viral PCR. No oligoclonal bands were present in the CSF or serum. CSF cytology revealed large numbers of small mature lymphocytes.
He was admitted to the neurology ward and started on intravenous aciclovir 10 mg/kg three times a day and intravenous ceftriaxone 2 g twice a day, based on a working diagnosis of meningitis secondary to sinusitis. Sinusitis can lead to a lymphocytic meningitis because infection adjacent to the meninges induces a sympathetic infl ammatory response without the bacteria being present. In some casesespecially when the thin walled sphenoid sinus is involved-sinusitis can also lead to bacterial meningitis by direct penetration through the sinus wall, retrograde extension along the valveless diploic veins, or systemic bacteraemia and subsequent penetration of the bloodbrain barrier.
Three days into the admission, he developed photophobia and mild neck stiffness. MR brain scan showed a recent right lacunar infarct (fi gure 1).
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COMMENT
The initial presentation was of sinusitis with an aseptic meningoencephalitis. The subsequent development of an infarct suggests a vasculopathy of some sort. The goals now are to decide whether the vasculopathy is secondary or primary, and whether it is infl ammatory or non-infl ammatory. 1 To begin with, treatable secondary causes should be considered such as CNS infection. Meningitis can be caused by tuberculosis and fungi. Aside from diabetes mellitus-which could potentially be a risk factor for the rare fungal infection mucormycosis-he had no other risk factors for these infections. Cerebral embolisation from subacute bacterial endocarditis is another possibility but there were no clinical features to suggest this.
The history of headache, nausea and vomiting may refl ect raised intracranial pressure, and the weight loss raises the possibility of occult malignancy. Carcinomatous meningitis can occasionally occlude penetrating vessels and cause infarcts. Intravascular lymphoma, although rare, could also present in this way.
Other infl ammatory conditions causing a secondary vasculopathy should be considered, such as large vessel vasculitis (eg, giant cell arteritis, Takayasu's arteritis); medium vessel vasculitis (eg, polyarteritis nodosa); and small vessel vasculitis (eg, the antineutrophil cytoplasmic antibody associated vasculitides: Wegener's granulomatosis, Churg-Strauss syndrome and microscopic polyangiitis).
Reversible cerebral vasoconstriction syndrome is an important differential in this case. It is characterised by headache and focal neurological defi cits which typically resolve within 1-3 months, provided the patient does not develop complications such as subarachnoid haemorrhage, ischaemic stroke or haemorrhagic stroke. 2 However, unlike our patient, the headache associated with this condition tends to be severe with maximum severity at onset. In the largest case series to date, patients with reversible cerebral vasoconstriction syndrome had a normal or only slightly raised CSF white cell count as opposed to the marked CSF lymphocytosis in our patient (how many had papilloedema was not stated). 3 The other possibility is that this could be the initial presentation of primary angiitis of the CNS which has an estimated incidence of 2 per 1 000 000 of the population per annum. The median age of onset is approximately 50 years and men are affected twice as often as women. [4] [5] [6] The commonest presenting symptom is headache-usually slowly progressiveand encephalopathy, with symptoms and signs of vasculitis outside the CNS extremely rare. Stroke or persistent neurological deficits occur in 40% of patients. It is uncommon for patients to have symptoms or serological markers related to systemic infl ammation-the ESR was raised in less than 25% of patients in a recent case series 4 -so our patient was atypical in this regard.
To begin with, it was important to exclude all secondary causes of vasculopathy. Our patient was therefore reviewed by the ear, nose and throat team and underwent bilateral sinus washout, endoscopic polypectomy and maxillary sinus biopsy which revealed pus cells but no organisms. Unfortunately, on the evening of surgery he became mildly dysarthric and developed right upper motor neuron facial weakness and right-sided hemiparesis (Medical Research Council grade 4/5).
Question 1
What is the differential diagnosis?
Figure 1
Diffusion weighted MR brain scan (slice thickness=5 mm). There is a focus of restricted diffusion in the right corona radiata (arrow) indicating recent lacunar infarction.
COMMENT
Repeat CT brain scan was normal but MR showed a new infarct in the left pons on diffusion weighted sequences (fi gure 2). MR angiography was unremarkable (intracranial and extracranial). Repeat lumbar puncture revealed an opening pressure of 22.5 cm, 52 white cells (38 lymphocytes, 14 neutrophils), 10 red cells, protein 0.81 g/l and glucose 2.3 mmol/l (paired plasma glucose 3.2 mmol/l). Again, there were no organisms on Gram stain, culture or viral PCR. CSF culture for listeria, fungi and acid fast bacilli was negative. CSF cryptococcal antigen was negative. On this occasion there was evidence of intrathecal IgG synthesis with 3-9 oligoclonal IgG bands present in the CSF but not the paired serum sample. CSF cytology and fl ow cytometry were the same as before.
The investigations outlined in the box were normal/negative.
His sinus symptoms and headaches persisted, along with the right-sided hemiparesis. His papilloedema became more obvious, now with evidence of haemorrhages and exudates.
With ongoing symptoms and recurrent strokes, but negative test results for secondary causes of vasculopathy, the patient underwent a cerebral catheter angiogram (fi gure 3). This demonstrated irregularities and narrowing of several of the branch arteries of both the anterior and posterior circulation. reversible cerebral vasoconstriction syndromehis presentation was not typical for this condition (for the reasons explained above) and he had none of the other risks factors (such as exposure to recreational drugs and selective serotonin reuptake inhibitors). 2 Our view was that the patient had either primary angiitis of the CNS or intravascular lymphoma. The latter was considered a possibility despite the absence of malignant cells on CSF fl ow cytometry.
Aside from brain biopsy, there is no one test which confi rms the diagnosis of primary
Question 3
What is the most likely diagnosis?
Investigations conducted that were normal or negative 
COMMENT
Some might reasonably argue that mucoid nasal discharge, weight loss and raised ESR in our patient indicates systemic disease. These clues were aggressively pursued, but despite thorough investigation-including sinus biopsy-there was no evidence of systemic vasculitis. While he did take nasal decongestants prior to his initial admission to the neurology ward-these are thought to be a risk factor for Interestingly, Alrawi et al found that of 61 patients referred for biopsy for suspected primary angiitis of the CNS based on suspicious angiograms, other diagnoses were established in 24 cases (39%): 12 patients were found to have infections and eight had malignant neoplasms. Therefore, given the risks associated with prolonged immunosuppressant treatment, a biopsy should be performed to try to secure a tissue diagnosis in cases of suspected primary angiitis of the CNS.
Our patient underwent a non-dominant frontal lobe biopsy (including the meninges). This showed only subtle evidence of vasculitic infl ammation-of a single venule-but no features of malignancy or infection (fi gure 4). Vasculitis does not affect blood vessels uniformly and this can lead to non-diagnostic fi ndings in biopsy specimens due to sampling error.
Based on the above criteria, our patient was diagnosed with primary angiitis of the CNS. He received a 3 day course of intravenous methylprednisolone, followed by regular oral prednisolone and a plan for early institution of intravenous pulsed cyclophosphamide.
Unfortunately, he then developed sudden expressive dysphasia, emotional lability and severe right hemiparesis (Medical Research Council grade 1-2/5). MR of the brain confi rmed a new infarct in the perforator territory of the left frontal white matter (fi gure 5).
Question 4
How would you treat him now?
angiitis of the CNS. Essentially, it should be considered in patients with the syndrome of a primary neurological illness with meningitis and cerebral infarcts in different vascular territories, and a vasculopathy on angiography. In 1988, Calabrese and Mallek proposed diagnostic criteria, which were recently revised by Birnbaum and Hellman 
COMMENT
He was started on a further 3 day course of intravenous methylprednisolone, followed by a cyclophosphamide infusion. He was then maintained on high dose steroids and repeated pulsed cyclophosphamide infusions. Over the next 3 weeks he made slow but gradual progress with help from the speech and language therapists, physiotherapists and occupational therapists. On discharge, he was able to walk with a stick and talk in short sentences. After 10 cycles of pulsed cyclophosphamide, he was established on azathioprine alone and the steroids were gradually tapered. He was readmitted with complex partial seizures-sometimes with secondary generalisation-and was started on lamotrigine. Over the next year he had no further strokes but had residual problems with right-sided weakness, as well as speech and memory diffi culties. He continues to undergo rehabilitation at the Brain Injury Centre.
CONCLUSION
Primary angiitis of the CNS remains a challenge to diagnose due to its rarity, the fl uctuating nature of many of its symptoms, and the fact that it mimics many other conditions. There are no randomised studies or even consensus guidelines for its treatment, with most data coming from case series. Treatment is empirical, exposing the patient to the very real risks associated with aggressive immunosuppression.
PRACTICE POINTS
• There are many causes of secondary vasculopathies in the brain which warrant thorough investigation.
• Primary angiitis of the CNS remains diffi cult to diagnose and treat owing to its rarity.
• Primary angiitis of the CNS should be suspected in patients presenting with headaches, encephalopathy and recurrent strokes.
• When suspected, brain biopsy can help make a defi nite diagnosis of vasculitis and exclude underlying infections or tumour. 
